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[57) ABSTRACT

An injection cartridge contains a number of compo-
nents in separate chambers. To use the cartridge, the
chambers are brought into communication and the com-
ponents mixed to form a compound such as an adhesive
which can then be injected into a hole.

The cartridge has a rigid housing which incorporates a
movable mixing rod for mixing the components to-
gether, a displaceable injection opening and a piston
which can be moved along the housing to cxtrude the
mixed compound out through the injection opening.

16 Claims, 2 Drawing Figures
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1
INJECTION CARTRIDGE .

The invention relates to an injection-cartridge, with
at least two separate chambers which can be brought
into communcation with each other, each of satd cham-
bers holding a component which can be mixed with the
other component in the cartridge, prior to use. The
components may be for example resin, accelerator and
hardening agent or cement and binder. Injection car-
tridges of this kind are used above all in the building
industry for the anchoring of plugs, tie bolts or the like
in masonry.

Some known injection cartridges have, accerdmg to
the German Offenlegungsschrift No. 26 08 690, the
form of a pouch, which is subdivided into chambers for
each of the components by means of externally remov-
- able separating clamps. When the components are to be
mixed together shortly before use, the separating
clamps are removed and the components are mixed by
kneading of the pouch, so that the desired compound, in
most cases an adhesive, 1s obtained. This can then be
injected into the desired location by compressing the
pouch.

These known cartridges are distinguished by a simple
construction and simplicity of operation.

It has been found however, that their storage life is
limited, especially where synthetic adhesives are used.
‘The foils used to form the pouch walls are resistant to
chemical attack by the synthetic material itself, but they
are not completely gas-tight, so that volatile compo-
nents progressively diffuse through the foils. The result
of this is that the contents slowly harden and eventually
become unusable.

Another drawback is due to the fact that with these
pouches it is difficult to apply the optimum quantity in
each case in a uniform manner, since the amount in-
jected can only be estimated.

According to the invention there is provided an 1njec-
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sists of aluminum. These types of foils reliably separate
the chambers from each other, whilst on the other hand,
they are also easily ruptured.

To effect this rupturing of the foils, the cartndge may
be provided with a slidable nail. By pushing this nail
home, the foil or foils are pierced, so that the compo-
nents can be mixed together with the aid of the mixing
rod.

Accerdlng to a further feature of the invention, the
mixing rod may have a flow channel, the outward pro-

- jecting end of which constitutes the injection opening.
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tion cartridge for containing, in separate chambers, at 40

least two components which are to be mixed together to
form an injectable compound, the cartridge comprising
a substantially rigid housing divided internally into at
least two chambers which can be brought into commu-
nication with each other, a movable mixing rod within
the housing for mixing components within the housing,
a displaceable injection opening and a piston slidable
along the housing to discharge a compound from the
opening.

By the selection of a substantially rigid housing it
becomes possible to employ materials which are com-
pletely gas-tight, so that diffusion of the volatile constit-
uents of the components can be prevented. The service-
ability of such a cartridge -i1s therefore ensured even
after prolonged storage. .

'The housing may consist of a polyamide or polyethyl-
ene matenial. These are relatively cheap materials,
which are nevertheless gas-tight in the rigid form.
Moreover, this material can be produced in a transpar-
ent form, so that the amount injected in each case can be
precisely determined. This can be made particularly
easy by providing on the wall of the housing a scale
which accurately indicates the volume injected.

The housing may be a cylinder, because this shape is
particularly easy to manufacture and the amount in-
jected in each case is likewise easy to indicate.

The individual chambers may be separated by means
of an easily ruptured foil, which foil expediently con-

After mixing of the components, this mixing rod can
simultaneously serve as an injection tube, and it can be
drawn out to a greater or lesser extent depending on the
prevailing requirements. For ease of handling it is ad-
vantageous to provide the injection opening and the nail
with collars on their external ends.

- In another embodiment of the invention, the flow
channel may be sealed on both ends for the purpose of
storing a component, the inside end being covered by a
removable closure. In this manner, a further function is
assigned to the flow channel, to wit, its use as a chamber
for an additional component. The externally located
end of the channel should then be sealed with a cover-
ing cap, which can be unscrewed when the mixed com-
pound is to be expelled from the injection opening.

At least two chambers may be arranged one behind
the other as viewed in the direction of movement of the
piston. This may be made possible for example by slid-
ably seating a container for at least one of the compo-
nents, forming the displacement piston, in that end of
the housing which is located opposite the injection
opening. The displacement piston thus may also serve
to form a chamber for a second component, which
results 1n a particularly simple construction of the car-
tridge. |

An extruder piston may be slid into the external end
of the container, by means of which the component

located in the container may be pushed inwards into the

other chamber and mixed with the component con-

~ tained therein. For this purpose, the inner end of the
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container should be provided with at least one aperture
sealed off with a closure.

In the case where the displacement piston of the
cartridge is a container holding a further component
and the flow channel i1s also constructed as a chamber
for another component, the aperture in the container
may be located in the extension of the longitudinal axis
of the mixing rod so that a nail can be pushed in, which
has a length such that in the fully inserted state it pierces
the closures at the inner end of the flow channel and 1n
the aperture of the container. In this manner, and three
separated chambers are brought into communication
with each other, so that the components can be mixed
and thereafter expelled through the injection opening.

The mixing rod may be provided with fin-shaped
spokes, which extend to the inner wall of the housing.
During the to-and-fro movement of the mixing rod
these spokes effect an intensive mixing of the various
components. Here, it is advantageous to have the spokes
interconnected at their ends, because this gives them
additional rigidity and enables them to form a guide for
the mixing rod.

The invention will. now be further described, by way
of example, with reference to the accompanying draw-
ings, in which:

FIG. 1 shows an m_]eetlon cartridge w1th two cham-
bers; and
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FIG. 2 shows an injection cartridge with three cham-
bers.

FIG. 1 shows in axial section a cartridge 1, which has
a cylinder-shaped housing 2 of transparent polyamide
or polyethylene. In the view shown, this housing 2 1s
closed at the right-hand end by a housing lid 3, which
has a small nipple 4.

A likewise cylinder-shaped container § 1s inserted
into the opposite end of the housing 2 and contacts the
inner wall of the latter. The inner front face of the con-
tainer 5 has in the centre a circular aperture which is
covered with an aluminum foil 6, whilst the outer front

face of container 5 has a slidable extruder piston 7 set.

thereinto. The container 5 is thus separated from the
internally adjoining space, so that in both spaces com-
ponents can be stored, which are to be mixed only just
before their application. -

A mixing rod 8 is fitted into the nipple 4 of housing 2.
This mixing rod has a guide tube 9, on the end of which,
projecting from the nipple 4, a collar 10 is formed. On
the opposite inner end of this guide tube 9 a mixing fin
11 is mounted, consisting of four spokes 12 and a guide
ring 13 externally interconnecting the spokes 12 and
contacting the inner face of the housing. Free passages
exist between the spokes 12 and the guide ring 13, so
that the mixing rod 8 can be moved to and fro within
the housing 2.

Into the guide tube 9 of mixing rod 8 a nail 14 1s
inserted, its point 15 being directed towards the alumin-
ium foil 6 of container 5. The nail 14 also has a collar 16
on its outer end. This nail 14 serves both for rupturing
the aluminium foil 6 and for sealing the guide tube 9.

When in use, this injection cartridge 1 is operated in
the following manner. Firstly, by pushing the nail 14
into the housing 2 the aluminium foil 6 of container § 1s
perforated, so that the two chambers communicate with
each other. Following this, the extruder piston 7 is
pushed wholly into the container 5, until it comes to
bear against the opposite wall carrying the aperture. In
this manner, the component held in container 5 passes
into the mixing chamber 17.

After this, the mixing rod 8 together with the nail 14
is pushed to and fro several times, whereby the two
components, under the effect of the mixing fin 11, are
intensively mixed with each other. After this mixing
operation the nail 14 is withdrawn, so that the guide
tube 9 of mixing rod 8 is open to the outside, thus form-
ing an injection tube for the mixed compound. The
guide tube 9 can now be pulled out to a greater or lesser
extent as required and the collar 10 cut off, so that the
compound can be injected into either deep or narrow
recesses. |

The injection itself is effected by continued inward
pushing of the extruder piston 7 with the container 5,
which together form the displacement piston for expul-
sion of the compound. During this operation, on a scale
arranged on the outer face of the housing, the quantity
of material injected can be observed. In this manner the
quantities of adhesive used can be adapted to the pre-
vailing conditions. In addition, it also becomes possible
to have a control to the effect that the same quantity of
material is always injected into identical recesses, which
leads to economic usage.

FIG. 2 likewise shows in axial section an injection
cartridge 18, modified relative to the cartridge 1 illus-
trated in FIG. 1. The cartridge 18 has a cylinder-shaped
housing 19 made of translucent polyethylene. In the
view of the drawing, the housing 19 is closed at the
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right-hand end by a housing lid 20, which has a small
nipple 21.

As in the cartridge 1 according to FIG. 1, a cyhinger-
shaped container 22 is inserted into the opposite side of
housing 19 and contacts the inner wall of the housing.
The inner front face of container 22 has a circular aper-
ture in the centre, which is covered with an aluminium
foil 23, whilst into the outer front face of container 22 a
slidable extruder piston 24 is fitted. The container 22 1s
thus separated from the internally adjoining space, so
that in these two spaces components can be stored
which are to be mixed together only just prior to their
application.

In the nipple 21 of housing 19 a mixing rod 25 is
seated. This mixing rod 25 is constructed as a guide tube
26, having a collar 27 formed on its end projecting out
of nipple 21. On the opposite inner end of this guide
tube 26 a mixing fin 28 is mounted, which consists of
four spokes 29 and a guide ring 30 which externally
interconnects the spokes 29 and bears against the inner
face of the housing 19. Free passages exist between the
spokes 29 and the guide ring 30, so that the mixing rod
25 can be moved to and fro within the housing 19.

In the region of the mixing fin 28, the open end of the
guide tube 26 is tightly sealed by an aluminium foit 31,
so that the hollow space formed by the guide tube 26
can also serve for storing a component separated from
the other components. The three different components
are here designated by the letters A, B and C, respec-
tively.

The outer end of the mixing rod 25 has a threaded
nipple 32, which can be closed by a screw cap. In this
illustration, the screw cap has been removed and one
end of a nail 33 has been pushed into the orifice. The
other end of the nail 33 has a collar 34. The major part
of the length of nail 33 has been omitted in FI1G. 2.

When in use, this cartridge 18 is operated in the fol-
lowing manner. Firstly, the cover cap (not shown) 1s
unscrewed from nipple 32 and the nail 33 is pushed 1into
the guide tube 26. In consequence, the component A is
displaced in the direction of the inner aperture of guide
tube 26 and in the course of this movement so strongly
compressed, that the aluminium foil 31 at this aperture is
ruptured. By further displacement of the nail 33 the
component A enters the space occupied by component
B.

The length of the nail 33 is here so dimensioned, that
in the fully inserted state its point ruptures the alumin-
ium foil 23 in the aperture of container 22, so that all
three chambers communicate with each other. Follow-
ing this, the extruder piston 24 is pushed home to iis
fullest extent into the container 22, until it comes to bear
against the opposite wall with the aperture. In this man-
ner, the component C held in container 22 passes into
the mixing chamber 25.

After this, the mixing rod 25 together with the nail 33
is pushed to and fro several times, so that the three
components A, B and C are mixed by the mixing fin 28.
After this mixing the nail 33 is withdrawn, so that the
guide tube 26 of the mixing rod 25 1s open to the outside,
thus forming an injection tube for the mixed compound.
The guide tube 26 can then be pulled out to a greater or
lesser extent as required and the collar 27 cut off, so that
the mixed compound can be injected even into deep and
Narrow recesses.

The injection itself is effected by continued inward
pushing of the extruder piston 24 with the container 22,




4,208,133

S

in the same manner as with the cartridge 1 according to
FIG. L

It 1s expedient to push the nail used for rupturing the
fo1l 1nto the flow channel, especially when it acts there
with sealing effect, because in this case the nail then
serves at the same time as closure of the injection open-
ing during storage and mixing. For this purpose, the nail
can also be screwed into the flow channel, so that it
cannot be accidentally displaced.

What we claim is:

1. An injection cartridge having at least two cham-
bers for holding mixable components and comprising a
rigid housing having a moveable injection opening at
one end thereof and a moveable mixing rod, a container
comprising one of said chambers forming a displace-
ment piston slideable in said housing and positioned at
the other end thereof, said container having a sealed
opening at the end thereof toward the interior of said

housing and a discharge piston forming the other end of
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said container and adapted to discharge the contents of 20

said container into said housing when the seal of said
opening is removed, whereby the contents of said con-
tainer may be discharged through said opening into said
housing by said discharge piston and mixed with other
components by said mixing rod and the mixed compo-
nents may be expelled through said injection opening by
means of said displacement piston.

2. A cartridge according to claim 1, characterised in
that the housing consists of polyethylene.

3. A cartridge according to claim 1 characterised in
that the housing is cylindrical.

4. A cartridge according to claim 1 characterized in
that said chambers are separated by means of an easily
destructible foil covering said opening in said container.

5. A cartridge according to claim 4, characterised in
that the fo1l consists of aluminium.
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6. A cartridge according to claim 4, including a dis-
placeable nail for rupturing the foil.

7. A cartridge according to claim 6, characterised in
that the mixing rod has a flow channel the outward
projecting end of which forms said injection opening.

8. A cartridge according to claim 7, characterised in
that the nail is slideable in the flow channel.

9. A cartridge according to claim 8, characterised in
that the nail is pushed into the flow channel with sealing
effect.

10. A cartridge according to claim 8, characterised in
that the injection opening and the nail have collars on
their external ends.

11. A cartridge according to claim 10, characterised
in that the flow channel is closed on both ends for stor-
ing an additional component.

12. A cartridge according to claim 11, characterised
in that the externally located end of the flow channel is
closed by a cover cap.

13. A cartridge according to claim 11, characterised
in that the opening in the container is located on the
extension of the longitudinal axis of the mixing rod and
that the length of the nail is such that in the fully in-
serted state, the nail pierces the closure sealing the
opening and the closure at the inner end of the flow
channel.

14. A cartridge according to claim 1 characterised in
that said at least two chambers are arranged one behind
the other as viewed in the direction of movement of the
piston.

13. A cartridge according to claim 1, characterised in
that the mixing rod has fin-shaped spokes which extend
to the inner wall of the housing.

16. A cartridge according to claim 1S, characterised

in that the spokes are interconnected at their ends.
x %*x %X % ¥




	Front Page
	Drawings
	Specification
	Claims

